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The a d a p t i v e mechanisms by which oxygen d e l i v e r y i s maintained during c h r o n i c hypoxemia, and t h e c o s t s of such a d a p t a t i o n s , a r e n o t w e l l d e f i n e d . I n t h e newborn lamb, we have induced chronic hypoxemia by p l a c i n g a n i n f l a t a b l e b a l l o o n around t h e pulmonary a r t e r y a f t e r performing an a t r i a l septostomy. Three days a f t e r s u r g e r y , t h e b a l l o o n was g r a d u a l l y i n f l a t e d i n 11 lambs t o c r e a t e a r i g h t -t o -l e f t a t r i a l shunt such t h a t a r t e r i a l oxygen s a t u r a t i o n was between 60 and 75%. Twice weekly s t u d i e s were performed on t h e s e lambs and weekly s t u d i e s on 12 normoxemic lambs. Growth decreased s h a r p l y (47 + 123 v s 221 + 82 g/day) a t t h e onset of hypoxemia and remained low, although oxygen consumption followed t h e normal g r a d u a l d e c l i n e .
Systemic blood flow decreased a t b a l l o o n i n f l a t i o n b u t q u i c k l y r e t u r n e d t o normal. Mixed venous and coronary s i n u s s a t u r a t i o n s were low, b u t could decrease f u r t h e r w i t h s h i v e r i n g . Systemic oxygen d e l i v e r y r e t u r n e d t o normal a s hemoglobin c o n c e n t r a t i o n r o s e (from 9.4 + 1 . 5 t o 12.5 + 2.2 g l d l ) . P50 d i d n o t change. Four of t h e 11 hypoxemic lambs died during t h e 2 week study p e r i o d . These d a t a show t h a t systemic oxygen d e l i v e r y i s maintained p r i m a r i l y by r i s i n g hemoglobin i n t h e c h r o n i c a l l y hypoxemic newborn. There i s a s i g n a l t o d e c r e a s e growth a p p a r e n t l y t o maintain some r e s e r v e . The l i m i t e d r e s e r v e i s shown by a high m o r t a l i t y r a t e d e s p i t e normal oxygen d e l i v e r y a t r e s t .
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PREGNANCIES. Kari A. Teramo, John A. Widness, Gisela K. Clemons, R i i t a S a a r i n e n , P e t r i V o u t i l a i n e n , and Robert Schwartz. Dept. of Ob/Gyn, Univ. of H e l s i n k i , Finland; Dept. of P e d i a t r i c s , Brown Univ., Providence; and Lawrence Berkeley Laboratory, Univ. of C a l i f o r n i a , Berkeley.
An i n c r e a s e i n Ep s y n t h e s i s i s i n i t i a t e d by hypoxemia i n a d u l t and f e t a l animals. Elevated Ep l e v e l s have been found i n umbilic a l plasma (Umb) i n h i g h -r i s k pregnancies. Since Ep i s e x c r e t e d i n t o AF, we measured AF Ep i n h i g h -r i s k pregnancies d u r i n g , t h e l a s t t r i m e s t e r a s w e l l a s a t d e l i v e r y by c e s a r e a n s e c t i o n , and compared AF Ep with Umb Ep v a l u e s . Ep was analyzed by RIA i n 37 i n s u l i n -t r e a t e d d i a b e t i c s , 39 h y p e r t e n s i v e s i n c l u d i n g 31 p r ee c l a m p t i c s , 7 w i t h o t h e r comwlicatina d i s e a s e s . and 16 c o n t r o l s . Umb and AF EP l e v e l s obtalned simultaneously a t s e c t l o n s were: Ep (mu/ml) C o n t r o l s (12) D l a b e t l c s ( 7.0 -1512 The c o r r e l a t i o n between In-transformed AF and U m b Ep was h i g h l y s i g n i f i c a n t i n d i a b e t i c s ( r = 0.80, p<0.001) and h y p e r t e n s i v e s ( r = 0 . 7 4 , p<0.001) a s w e l l a s i n t h e t o t a l crrouD I N = 6 1 : r = 0 . 7 7 .
-A p<0.001). I n c o n t r a s t , t h e r e was l e s s s i g n i f i c a n t c o r r e l a t i o n ( r = 0.39, p<0.05) between A F obtained a t i n d u c t i o n and Umb obtained a f t e r 1 4 8 -1 1 8 4 minutes of l a b o r ( 3 0 p a t l e n t s ) . I n s e r i a l A F samples, 21 of 39 h y p e r t e n s i v e s and 9 of 37 d i a b e t i c s had AF Ep v a l u e s above c o n t r o l range. W e conclude t h a t i n t h e absence o f l a b o r , AF Ep r e f l e c t s f e t a l plasma Ep. W e s p e c u l a t e t h a t AF Ep may be an antepartum i n d i c a t o r of f e t a l hypoxemia.
D i h y d r o t e s t o s t e r o n e Antagonizes Glucocorticoid-de-
= 32 1 pendent S u r f a c t a n t S y n t h e s i s i n Explant Culture.
J.S. Wrday, Dept. o f P e d i a t r i c s , m a r d Meaical
School, Boston, MA Male f e t u s e s produce less p u l m n a r y s u r f a c t a n t than f e n a l e f e t u ses d u r i n g the active phase o f l u n g m t u r a t
i o n c h a r a c t e r i z e d by i n c r e a s e d s y n t h e s i s o f s a t u r a t e d p h o s p h a t i d y l c b l i n e (SPC). A p r e v i o u s s t u d y h a s shown that D i h y d r o t e s t o s t e r
o n e (Dm) c a n inhib i t SPC p r o d u c t i o n by the f e t a l r a b b i t l u n g in vivo (Nielsen e t a1 JCI 69; 611, 1982) . The p r e s e n t s t u d y w a T d z g n e d to test whether DIFP a n t a g o n i z e s gluoocorticoid-stindated s u r f a c t a n t synthesis by f e t a l r a b b i t l u n g e x p l a n t s , a system in which active SPC synthesis is glucocorticoid-dependent. Day 1 9 f e t a l l u n g e x p l a n t s were c u l t u r e d i n W a p u t h ' s medium p l u s 1 0 % charcoalstrip* f e t a l c a l f serum(FCS-) and 1oT7M DIFP , ~o -~M cortisol or 10 M D H W~O -~M cortisol f o r 9 days (=day 28 in u t e r o ) . Exp l a n t s maintained in FCS-shaYed no increase i n Xd=e incurp o r a t i o n i n t o 3~-~~~; cortisol caused a 4-fold increase i n SPC s y n t h e s i s ; DHT had no e f f e c t o n b a s e l i n e SPC s y n t h e s i s -however D H F t r e a t e d e x p l a n t s d i d not r e s p n d to a cortisol c h a l l e n g e . Fmthermre, s e x -s p e c i f i c explants showed n o d i f f e r e n c e in either b a s e l i n e o r c o r t i s o l -c h a l l e n g e d SPC s y n t h e s i s . These data s u p p o r t t h e h y p o t h e s i s that the sex d i f f e r e n c e i n p h n a r y s u r f a c t a n t p r o d u c t i o n is due to andrcgen antagonism o f cortisolstirrmlated s u r f a c t a n t p b -l i p i d synthesis. There is extensive evidence that this increase i n SPC s y n t h e s i s is due to g l u c o c o r t i m i d stimulation, and that the d e l a y i n mle s u r f a c tant p r o d u c t i o n is d u e to andrcgen inhibition. This s t u d y was supported by NIH g r a n t #28315.
Fo-1 DeTlzlnstration o f G l u r o c o r t i c o i d -D e m e n t
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F e t a l Lung SPC Synthesis. J.S. Wrday, Dept. o f P e d i a t r i c s , Harvard Wcal School, Boston, MA F e t a l l u n g explants develop 
the c a p a c i t y to a c t i v e l y s y n t h e s i z e s a t u r a t e d p b s p h a t i d y l c h o l i n e (SPC) in t h e p r e s e n c e o f culture medium f o r t i f i e d w i t h s e m . The f o l l o w i n g c r i t e r i a were set u p to test whether this p r o c e s s is g l u c o c o r t i c o i d (GC) -dependent:
1 ) GC mst p m t e active SPC s y n t h e s i s ; 2) antiGC must i n h i b i t a c t i v e SPC s y n t h e s i s ; 3) i n the absence o f GC active SPC synthesis w i l l not occur, b u t a c t i v i t y c a n be r e s t o r e d by a d d i n g GC. Day 1 9 f e t a l rabbit l u n g e x p l a n t s were c u l t u r e d under the f o l l o wi n g m d i t i o n s : W a p u t h ' s medium and 10% f e t a l c a l f s e m ( F C S ) or 10% s t r i p p e d FCS (FCS-) p l u s cortisol (GC) or m r t e x o l o n e ( a n t i -GC) for ?j days. SPC synthesis was I n e x c i t a b l e c e l l s , c e l l u l a r Na+ l e v e l s a r e kept low by Napump a c t i v i t y of t h e c e l l membrane. Since Na-pump a c t i v i t y a f f e c t s v a s c u l a r tone, we measured c e l l NA+ l e v e l s and Na-pump a c
t i v i t y i n u m b i l i c a l (UA) and c h o r i o n i c p l a t e a r t e r i e s (CPA) from term v a g i n a l d e l i v e r i e s and compared them t o "normal" a d u l t a r t e r i e s u s i n g r a b b i t c a r o t i d a i t e r i e s (RCA)
. Contiguous a r t e r i a l segments (2.5mg) were obtained from t h e v a r i o u s s i t e s and used f o r c e l l Na+ measures u s i n g a LiCl wash followed by flame photome t r y . Na-pump a c t i v i t y was measured u s i n g an ouabain s e n s i t i v e 86% uptake procedure.
C e l l Na+
Resting Na+ pump Plaximal Na+ pump (n moleslkg d. These r e s u l t s i n d i c a t e t h a t human U A & CPA c o n t a i n h i g h (CPA) t o e x t r a o r d i n a r i l y h i g h (UA) c e l l Na+ l e v e l s compared t o RCA and t h a t r e s t i n g Na-pump a c t i v i t y i s maximally turned on i n U A and e l e v a t e d in CPA v e r s u s RCA. Rings o f a r t e r i e s i s o l a t e d i n -v i t r o and c o n t r a c t e d w i t h s e r o t o n i n i n K+-free media completely r e l a x when t h e NA-pump i s a c t i v a t e d w i t h KC1. Taken t o g e t h e r t h e s e r e s u l t s suggest a c e l l u l a r b a s i s f o r maintenance of p l a c e n t a l v a s c u l a r v a s o d i l a t i o n . U n t i l now no formula has been a b l e t o s i m u l a t e both i n t r a -u t e ri n e weight g a i n and body composition. I n o r d e r t o e v a l u a t e a l o n g c h a i n -t r i g l y c e r i d e formula a t an energy i n t a k e recommended by t h e Am.Acad. Ped. Nutr. Committee, we compared 12 very-low-birthweight (VLBW) i n f a n t s w i t h t h e f e t u s of t h e same postconceptional age. Twenty-three s t u d i e s , combining o p e n -c i r c u i t i n d i r e c t calorimetry,macronutrient balance and anthropometry were performed i n 1 2 growing VLBW i n f a n t s (FtS. Weight g a i n 15.7+0.85 g1kg.d and l e n g t h g a i n 1.04t0.09 cm/wk were equal t o i n t r a -u t e r i n e growth r a t e s (weight 13.9 g1kg.d; l e n g t h 1.24 cmlwk). The a c c r e t i o n r a t e of p r o t e i n was comparable t o t h a t of t h e f e t u s , f a t a c c r e t i o n was 1.4 times higher. CONCLUSIONS: (1) At a g l o b a l energy i n t a k e of 120 Kcal/kg.d, t h e i n t r a -u t e r i n e weight and l e n g t h g a i n could be simulated b u t body composition n o t . (2) The h i g h e r f a t d e p o s i t i o n occurred a t t h e e xpense of water space i n d i c a t i n g t h a t c a l o r i c i n t a k e and/or comp o s i t i o n of f e e d s may have t o be modified t o a t t a i n t h e i n t r au t e r i n e a c c r e t i o n f o r m a c r o n u t r i e n t s .
